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ELECTRONIC CIRCUIT ASSEMBLY TEST APPARATUS 



TECHNICAL FTFT.n OF THE INVENTION 

[0001] The present invention relates generally to the field of electronics testing 
equipment and, more particularly, to an electronic circuit assembly test apparatus. 



BACKGROUND OF THE INVENTION 

[0002] Contact-based test probes are generally used to perform analog and digital 
testing in both powered and un-powered states of printed circuit boards, multi-chip modules, 
and/or other types of electronic circuit assemblies. For example, the test probes are generally 
mounted to a flat test fixture at locations corresponding to test areas or pads of a printed 
circuit board. The test probes are generally spring-loaded and contact the test areas of the 
printed circuit board as the test fixture is moved toward the printed circuit board. The probes 
are connected to test equipment to drive and sense voltages and/or currents for performing 
testing procedures on the printed circuit board. 

[0003) As the designs of electronic circuit assemblies and electronic components 
advance, in-circuit testing of electronic circuits has become increasingly difficult. For 
example, because of test probe pitch distance limitations, integrated circuit packages and 
other components and/or locations of electronic circuits having high density or low pitch pin 
distance or test area dimensions cannot be readily tested. For these high density testing areas, 
testing must be performed at other locations on the network. Alternatively, additional test 
pads may be provided on the electronic circuit. However, the additional test pads increase 
the complexity of the electronic circuit design by utilizing space otherwise used for high 
density electrical routing. 
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SUMMARY O F THF. INVENTION 

(0004] In accordance with one embodiment of the present invention, an electronic 
circuit assembly test apparatus comprises a support member having a plurality of probes each 
adapted to contact a corresponding test area of an electronic circuit assembly. The test 
apparatus also comprises a probe assembly coupled to the support member. The probe 
assembly also comprises a plurality of probes where a spacing density of the probes of the 
probe assembly is greater than a spacing density of the probes of the support member. 

[0005] In accordance with another embodiment of the present invention, an 
electronic circuit assembly test apparatus comprises a plurality of probes coupled to a support 
member. The probes are adapted to contact corresponding test areas of an electronic circuit 
assembly. The test apparatus also comprises a probe assembly movably coupled to the 
support member. The probe assembly also comprises a plurality of probes adapted to contact 
corresponding test areas of the electronic circuit assembly. 

[0006] In accordance with yet another embodiment of the present invention, an 
electronic circuit assembly test apparatus comprises a support member, a test probe assembly 
having a plurality of probes adapted to contact corresponding test areas of a printed circuit 
board assembly, and a float assembly disposed between the test probe assembly and the 
support member. 



RRIFF DESCRIPTION OF THE DRAWINGS 

[0007] For a more complete understanding of the present invention and the 
advantages thereof, reference is now made to the following descriptions taken in connection 
with the accompanying drawings in which: 

[0008] FIGURE 1 is a diagram illustrating an embodiment of an electronic circuit 
assembly test apparatus in accordance with the present invention; 

[0009] FIGURES 2A and 2B are diagrams illustrating an embodiment of 
corresponding portions of the electronic circuit assembly test apparatus and electronic circuit 
assembly illustrated in FIGURE 1; 
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[0010] FIGURE 3 is a diagram illustrating another embodiment of an electronic 
circuit assembly test apparatus in accordance with the present invention; and 

[0011] FIGURE 4 is a top view of the embodiment of the electronic circuit 
assembly test apparatus illustrated in FIGURE 3. 



DETAILED PFSCRIPTION OF THF. DRAWINGS 

[0012] The preferred embodiments of the present invention and the advantages 
thereof are best understood by referring to FIGURES 1-4 of the drawings, like numerals 
being used for like and corresponding parts of the various drawings. 

[0013] FIGURE 1 is a diagram illustrating an embodiment of an electronic circuit 
assembly test apparatus 10 in accordance with the present invention. Briefly, apparatus 10 
enables in-circuit testing of printed circuit board assemblies, multi-chip modules, and/or other 
types of electronic circuit assemblies having high density electrical routing patterns and/or 
high density test pad locations corresponding to, for example, high density integrated circuit 
packages. In accordance with one embodiment of the present invention, apparatus 10 
comprises a set of small diameter test probes arranged in a desired density or spacing 
arrangement to accommodate corresponding test pad or integrated circuit pin locations. The 
small diameter test probes are located on a floating or movable assembly to improve probe 
placement accuracy relative to an electronic circuit assembly, thereby enabling smaller test 
pads to be located on the electronic circuit assembly and to compensate for the effects of 
electronic circuit assembly process and planarity variations. Thus, embodiments of the 
present invention enable precise or local registration of test probes with corresponding high 
density test pads or contact areas of an electronic circuit assembly. 

[0014] In FIGURE 1, apparatus 10 is illustrated adjacent an electronic circuit 
assembly 1 1 to enable testing, such as in-circuit testing, of electronic circuit assembly 1 1 . In 
FIGURES 1-4, electronic circuit assembly 1 1 is illustrated as a printed circuit board assembly 
12; however, it should be understood that electronic circuit assembly 1 1 may comprise other 
typ^es of electronic circuit devices such as, but not limited to, multi-chip modules. Printed 
circuit board assembly 12 may comprise a variety of types of electronic components 14 such 
as, but not limited to, capacitors, resistors, and one or more integrated circuits 16 attached to 
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a printed circuit board 18. Printed circuit board 18 may comprise a single-layer board or a 
multiple-layer board having associated electrical trace routing. 

[0015] In the embodiment illustrated in FIGURE 1, apparatus 10 comprises at 
least one test probe 30 coupled to a test fixture support member 32. Apparatus 10 also 
comprises a probe assembly 40 coupled to support member 32. Probe assembly 40 comprises 
test probes 42 for contacting corresponding test pads or other types of test areas of printed 
circuit board assembly 12. For example, in the embodiment illustrated in FIGURE 1, test 
probes 42 are disposed in general alignment with integrated circuit 16 to accommodate 
contact with pins or associated test pads relating to circuit 16. However, it should be 
understood that probe assembly 40 may be used to perform testing operations at any location 

of printed circuit board assembly 12. 

[0016] In the embodiment illustrated in FIGURE 1, test probes 30 and 42 
comprise spring-loaded or spring-biased probes for contacting corresponding areas or pads of 
printed circuit board assembly 12. However, it should be understood that other types of 
probes or contacting devices may be used to access test areas of printed circuit board 
assembly 12. Test probes 42 of probe assembly 40 are generally sized smaller than test 
probes 30 to accommodate a greater probe density spacing arrangement on probe assembly 
40. For example, test probes 42 are generally of a smaller diameter than test probes 30 to 
enable a tighter pitch or closer spacing arrangement of test probes 42 corresponding to high 
density test areas of printed circuit board assembly 12. Additionally, because of a decreased 
diameter of test probes 42, a length of test probes 42 may also be sized smaller than a length 
of test probes 30 to reduce the likelihood of damage to test probes 42 from sheer stresses 
generated by contact of test probes 42 with printed circuit board assembly 12. As illustrated 
in FIGURE 1, probe assembly 40 also comprises a probe assembly support 44 to locate distal 
ends of test probes 42 at locations to enable contact with corresponding test areas of printed 
circuit board assembly 12 and correspond to distal locations of test probes 30. For example, 
in the embodiment illustrated in FIGURE 1, probe assembly support 44 comprises at least 
one support member 45 coupled to test fixture support member 32 and having a thickness to 
accommodate a desired distal placement of probes 42. 

[0017] As illustrated in FIGURE 1, probe assembly 40 also comprises an 
alignment guide 50 and a limiter 52. Alignment guide 50 is adapted to provide precise or fine 
alignment of test probes 42 with corresponding test areas of printed circuit board assembly 12 
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prior to contact of test probes 42 with printed circuit board assembly 12, thereby reducing or 
practically eliminating sheer stresses applied to test probes 42 as test probes 42 contact 
printed circuit board assembly 12. In the embodiment illustrated in FIGURE 1. alignment 
guide 50 comprises at least one alignment pin 60 adapted to cooperate with a correspond 
hole or opening formed in printed circuit board assembly 12. However, it should be 
understood that other types of alignment mechanisms may be used to provide fine alignment 
of test probes 42 with printed circuit board assembly 12. For example, in operate, as 
apparatus 10 is directed toward printed circuit board assembly 12, alignment pm 60 
cooperates with an opening or hole formed in printed circuit board assembly 12 to ahgn 
probes 42 of probe assembly 40 with corresponding test areas of printed circuit board 
assembly 12. 

10018] Limiter 52 provides travel distance control of test probes 42 relative to 
printed circuit board assembly 12 to substantially prevent or eliminate overextension or 
overcompression of test probes 42 resulting from contact with printed circuit board assembly 
12 For example, in the embodiment illustrated in FIGURE 1, limiter 52 comprises at least 
one stop 62 to limit travel of probe assembly 40 and, correspondingly, test probes 42 toward 
printed circuit board assembly 12. In FIGURE 1, stop 62 is formed as an integral part of 
alignment guide 50 such that, in operation, a diameter of stop 62 is formed greater than a 
diameter of alignment pin 60 to enable passage of alignment pin 60 through a 
correspondingly sized opening formed in printed circuit board assembly 12 while preventmg 
passage of stop 62 through the corresponding opening formed in printed circuit board 
assembly 12. However, it should be understood that other types of devices or methods may 
be used to prevent overextension or overcompression of test probes 42 resulting from contact 
of test probes 42 with printed circuit board assembly 12. Additionally, limiter 52 may also be 
formed or constructed as a separate and discrete component apart from alignment guide 50. 

[0019] FIGURES 2A and 2B are diagrams illustrating corresponding portions of 
printed circuit board assembly 12 and probe assembly 40 in accordance with an embodiment 
of the present invention, respectively. As illustrated in FIGURE 2A, printed circuit board 
assembly 12 comprises test pads or areas 70 for receiving test probes 42 of probe assembly 
40 Additionally, printed circuit board assembly 12 comprises an alignment guide 72 adapted 
to cooperate with alignment guide 50 of probe assembly 40. For example, in the embodiment 
illustrated in FIGURE 2A, alignment guide 72 comprises a hole or opening 74 for receiving 
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alignment pin 60 of probe assembly 40. Printed circuit board assembly 12 also comprises test 
pads or areas 76 for receiving and/or cooperating with test probes 30. As illustrated in 
FIGURES 2A and 2B, a spacing density of probes 42 is greater than a spacing density of 
probes 30, thereby enabling in-circuit testing of high density test areas or routing patterns of 

printed circuit board assembly 12. 

[0020] FIGURE 3 is a diagram illustrating another embodiment of electronic 
circuit assembly test apparatus 10 in accordance with the present invention, and FIGURE 4 is 
a top view of the embodiment illustrated in FIGURE 3 in accordance with the present 
invention. As illustrated in FIGURES 3 and 4, probe assembly support 44 is configured to 
movably couple probe assembly 40 to support member 32 to accommodate lateral movement 
in the directions indicated generally at 80 and 82 relative to support member 32 and non- 
laterally indicated in the direction generally at 84. For example, in the embodiment 
illustrated in FIGURES 3 and 4, probe assembly support 44 comprises a float assembly 90 for 
providing both lateral and non-lateral movement of probe assembly 40 relative to support 
member 32. In FIGURES 3 and 4, float assembly 90 comprises clips 94 coupled to support 
member 32 and extending to an upper surface 96 of support member 45. Vertical portions 98 
of clips 94 are disposed spaced apart from edges 100 of support member 45 to accommodate 
lateral movement of probe assembly 40 in directions 80 and 82. Thus, in operation, as 
apparatus 10 is moved toward printed circuit board assembly 12, each alignment guide 50 
cooperates with a corresponding alignment guide 72 of printed circuit board assembly 12 to 
align probe assembly 40 with corresponding test areas 70 of printed circuit board assembly 
12. For example, as alignment pins 60 enter corresponding openings 74 of printed circuit 
board assembly 12, float assembly 90 enables lateral movement of probe assembly 40 to 
provide precise or fine alignment of test probes 42 with corresponding test areas 70 of printed 
circuit board assembly 12. However, it should be understood that other devices or 
mechanisms may be used to movably couple probe assembly 40 to support member 32 to 
provide lateral movement of probe assembly 40 relative to support member 32. 

[0021] In the embodiment illustrated in FIGURE 3, float assembly 90 also 
comprises at least one spring 102 disposed between support member 45 and support member 
32 to bias probe assembly 40 toward printed circuit board assembly 12 in the direction 
indicated generally at 84. In the embodiment illustrated in FIGURES 3 and 4, springs 102 
cooperate with clips 94 to provide lateral and non-lateral movement of probe assembly 40 
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and enables alignment of probe assembly 40 in the direction indicated generally at 84 to 
accommodate planarity variations and circuit board assembly 12 dimensional variations. For 
example, although the distal ends of probes 30 and/or 42 may be sized and/or correlated to a 
particular feature or area of printed circuit board assembly 12, planar variations in printed 
circuit board 18 and/or variations of sizes of components 14 may cause varied or improper 
contact of probes 30 and/or 42 with corresponding test areas of printed circuit board assembly 
12. Float assembly 90 enables non-lateral movement of probe assembly 40 relative to 
support member 21 and, correspondingly, printed circuit board assembly 12, to accommodate 
planarity variations and/or various component 14 sizes of printed circuit board assembly 12 
while reducing or substantially eliminating the likelihood of improper contact or seating of 
probes 30 and/or 42 with test areas of printed circuit board assembly 12. However, it should 
be understood that other devices or mechanisms may be used to provide non-lateral 
movement of probe assembly 40 relative to support member 32. 

[0022] Thus, embodiments of the present invention enable in-circuit and other 
types of electronic circuit testing while accommodating high density test pad spacing and/or 
high density component pin spacing. Embodiments of the present invention also provide for 
enhanced alignment or local registration of densely spaced test probes with corresponding 
test areas of an electronic circuit assembly by enabling floating movement of a densely 
spaced test probe assembly in lateral and/or non-lateral directions relative to an electronic 
circuit assembly. 



